Remarks 

In view of the above amendments and the following remarks, reconsideration and further 
examination are requested. 

The specification and abstract have been reviewed and revised to make a number of 
editorial revisions. A substitute specification and abstract have been prepared and are submitted 
herewith. No new matter has been added. Enclosed is a marked-up copy of the specification and 
abstract indicating the changes incorporated therein. 

Claims 1, 2, 6 and 7 have been rejected under 35 U.S.C. § 102(b) as being anticipated by 
Yamauchi (US 4,817,068). 

Claims 3-5 and 8-20 have been indicated as containing allowable subject matter. The 
Applicant would like to thank the Examiner for this indication of allowable subject matter. 

In order to expedite prosecution of the present application, claims 3, 8, 12 and 17 have 
been amended so as to include the limitations of their respective base claims and any intervening 
claims. Further, claims 1, 2, 6 and 7 have been canceled without prejudice of disclaimer to the 
subject matter contained therein. As a result, only allowable claims 3-5 and 8-20 remain pending 
in the present application. 

In addition, claims 3-5 and 8-20 have been amended so as to make a number of editorial 
revisions. These revisions have been made to place the claims in better U.S. form. None of 
these amendments have been made to narrow the scope of protection of the claims, nor to 
address issues related to patentability and therefore, these amendments should not be construed 
as limiting the scope of equivalents of the claimed features offered by the Doctrine of 
Equivalents. 
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In view of the above amendments and remarks, it is submitted that the present application 
is now in condition for allowance. The Examiner is invited to contact the undersigned by 
telephone if it is felt that there are issues remaining which must be resolved before allowance of 
the application. 



DMO/jmj 

Washington, D.C. 20006-1021 
Telephone (202) 721-8200 
Facsimile (202) 721-8250 
August 5, 2004 



Respectfully submitted. 



Masaki TOYOTA 



By: 




David M. Ovedovitz/' 
Registration No. 45,036 
Attorney for Applicant 
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DESCRIPTION 



OPTICAL DISC APPARATUS AND CONTROL METHOD THEREOF 




TECHNICAL FIELD 



AUG 0 9 2004 

Technology Center 2600 



The present invention relates to an optical disc apparatus and, 
more particularly, to one which realizes the stabilization of the 
waiting state after recording, and — realize realizes the 
stabilization of the switching of rotational speed. 

BACKGROUND ART 

As an cxomplo examples of the optical disc apparatus apparatuses 
which recordG record data into an optical disc, there io one called 
are the CD-WO (writable type) and CD-RW (rewritable type) , In these 
apparatuses , a laser pickup is used to record data into to the optical 
disc, and recording is started with setting the output of the laser 
pickup at a recording power while acquiring the time information 
by employing a wobble signal previously present on the optical disc. 

After the completion of reading the recording operation, the 
output of the laser pickup is set at a reading power and the laser 
pickup is returned to the location just after the reading recording 
process or to a predetermined location, thereby to hold the location 
information (hereinafter, referred to as "hold tracking" ) or switch 
the rotation speed. Thus, the optical disc apparatus enters a 
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waiting state until next recording. 

However, in the conventional optical disc apparatus, when a 
hold tracking is performed after the completion of recording 
operation, the reading of a wobble signal in a recorded part is 
deteriorated by the influence of a RF signal in the recorded part, 
thereby resulting in an incapability of performing the hold tracking 
operation at the neighborhood of the position where the recording 
operation is completed. 

On the other hand, when the laser pickup is g ought moved to 
the lead-in area and the like after the completion of the recording 
operation in order to perform a stable hold tracking, there is a 
problem in that the time required for recording ohould incrcasQ 
increases as a whole in a case where the seeking distance at restarting 
recording is long or when the seeking is performed frequently. 

Further, when the switching of rotational speed is performed 
after the completion of the recording operation, a rotational speed 
switching error ohould occur occurs due to the presence of the RF 
signal, thereby interrupting the next recording operation or reading 
operation . 

The present invention is made in view of the above-mentioned 
problems, and has for its object to provide an optical disc apparatus 
which otabilizc stabilizes the waiting state after performing 
recording into to an optical disc without increasing the recording 
time as a whole, and which realizes the stabilization of the switching 
of rotational speed . 
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DISCLOSURE SUMMARY OF THE INVENTION 

According to the present invention, there is provided an optical 
disc apparatus which performs recording or reading of data by 
irradiating laser light from a laser pickup onto an optical disc 
and which comprises a control means for performing a play control 
which makes the laser pickup follow a track of a predetermined area 
on the optical disc after the recording of data is completed, seek 
the head of the area when the laser pickup exceeds the area, and 
repeat the above-described following operation and seeking 
operation until a next command is issued. 

Thereby, the waiting state after recording into to the optical 
disc can be stabilized without increasing the recording time as 
a whole . 

According to the present invention, there is provided an optical 
disc apparatus in which the head of the above-described area is 
at the neighborhood of the position where the recording operation 
is completed. 

When the optical disc apparatus restarts the recording operation, 
it is possible to move in a short time to the head of the area 
where the recording is to be performed, thereby resulting in reducing 
the recording time as a whole. 

According to the present invention, there is provided an optical 
disc apparatus provided with a detection means for detecting a 
consecutive recorded area where data are continuously recorded for 
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a constant period of time on the optical disc or a consecutive 
non-recorded area where no data are recorded for a constant period 
of time when the laser pickup is following the track of the 
predetermined area, and the control means controls the laser pickup 
so that it should perform a hold tracking in the consecutive recorded 
area or in the consecutive non-recorded area instead of performing 
the above-described play control when the detection means detects 
the consecutive recorded area or the consecutive non-recorded area . 

Thereby, the waiting state after performing recording into to 
the optical disc can be stabilized without performing the following 
operation of the laser pickup. 

According to the present invention, there is provided an optical 
disc apparatus in which the control means performs a control of 
switching of rotational speed of the optical disc at the hold 
tracking . 

Thereby, the stabilization of the switching of rotational speed 
at the hold tracking can be realized. 

According to the present invention, there is provided an optical 
disc apparatus in which when the detection means receives the next 
command while detecting the consecutive recorded area or the 
consecutive non-recorded area on the optical disc, the detection 
means immediately interrupts the detection. 

Thereby, it is possible to respond to next command issued from 
the host computer immediately. 

According to the present invention, there is provided a method 
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for controlling the optical disc apparatus which performs recording 
or reading of data by irradiating laser light onto the optical disc 
from the laser pickup and which comprises the a first step which 
makes the laser pickup follow the track of the predetermined area 
on the optical disc after recording of data is completed, seek the 
head of the area when the laser pickup exceeds the area, and repeat 
the above-described following operation and the above-described 
seeking operation until a next command is issued. 

Thereby, the waiting state after performing recording into to 
the optical disc can be stabilized without increasing the recording 
time as a whole. 

According to the present invention, there is provided a method 
for controlling the optical disc apparatus in which the head of 
the area is at the neighborhood of the position where the recording 
operation is completed. 

When the optical disc apparatus restarts the recording operation, 
it is possible to move in a short time to the head of the area where 
the recording is to be performed, thereby resulting in reducing 
the recording time as a whole. 

According to the present invention, there is provided a method 
for controlling the optical disc apparatus which detects the 
consecutive recorded area where data are continuously recorded for 
a constant period of time on the optical disc or a consecutive 
non-recorded area where no data are recorded for a constant period 
of time in the first step, when the laser pickup is following the 
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track of the predetermined area, and which performs the hold tracking 
in the consecutive recorded area or in the consecutive non-recorded 
area in the a second step when the consecutive recorded area or 
the consecutive non-recorded area is detected in the first step. 

Thereby, the waiting state after performing recording into to 
the optical disc can be stabilized without performing the following 
operation of the laser pickup. 

According to the present invention, there is provided a method 
for controlling the optical disc apparatus in which the rotation 
speed of the optical disc is switched in the second step. 

Thereby, the stabilization of the switching of rotational speed 
at the hold tracking can be realized. 

According to the present invention, there is provided a method 
for controlling the optical disc apparatus in which when receiving 
the next command while detecting the consecutive recorded area or 
the consecutive non-recorded area in the first step, the detection 
is interrupted immediately. 

Thereby, it is possible to respond to a next command issued 
from the host computer immediately. 

BRIEF DESCRIPTION OF DRAWINGS 

Figure 1 is a block diagram illustrating the construction of 
the optical disc apparatus according to a first embodiment of the 
present invention . 

Figure 2 is a flowchart illustrating the operation of the 
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optical disc apparatus according to the first embodiment of the 
present invention . 

Figure 3 is a flowchart illustrating the operation after the 
completion of recording process of the optical disc apparatus 
according to the first embodiment of the present invention, 

BEST MODE TO BXECUTE DETAILED DESCRIPTION OF THE INVENTION 
(Embodiment 1~) 

Hereinafter, the optical disc apparatus and a control method 
thereof according to a first embodiment of the present invention 
will be described with reference to the drawings. 

Figure 1 is a block diagram illustrating the construction of 
an optical disc apparatus according to the first embodiment of the 
present invention . 

In figure Figure 1, the optical disc apparatus 13 is provided 
with CPU 1, RAM 2, ROM 3, an EFM encoder decoder circuit 4, an EFM 
wobble signal processing circuit 5, a laser control circuit 5, a 
laser pickup 7a, a pickup drive part 7b, a motor 9, a rotation control 
circuit 10, a velocity switching circuit 11 and an interface 12. 

The CPU 1 is a central arithmetic processing unit which controls 
the EFM encoder decoder circuit 4, the EFM wobble signal processing 
circuit 5, the laser control circuit 6 and the like to perform 
recording of data into to the optical disc apparatus 8 and reading 
out of data from the optical disc apparatus 8 . The RAM 2 is a random 
access memory which can record and read have data read therefrom . 
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The ROM 3 is a read-only memory which can only road have data read 
therefrom , wherein a program and the like by which the CPU 1 executes 
instructions are stored. 

The EFM (Eight to Fourteen Modulation) encoder decoder circuit 
4 receives recording data from the interface 12, converts the data, 
then outputs it to the EFM wobble signal processing circuit 5. 
Further, the EFM encoder decoder circuit 4 receives data from the 
EFM wobble signal processing circuit 5, converts the data, then 
outputs it to the interface 12. 

The EFM wobble signal processing circuit 5 switches the velocity 
of the optical disc 8 by controlling the velocity switching circuit 
11 on receipt of an instruction from the CPU 1. Further, the EFM 
wobble signal processing circuit 5 receives data from the EFM encoder 
decoder circuit 4 or the laser control circuit 6, performs D/A 
conversion or A/D conversion to the data, and then, outputs it to 
the laser control circuit 6 or the EFM encoder decoder circuit 4. 
Furthermore, the EFM wobble signal processing circuit 5 judges 
whether the signal read from the optical disc 8 is an EFM signal 
or not. 

The laser control circuit 6 controls the laser pickup 7a and 
the pickup drive part 7b so that they perform recording of data 
into to the optical disc apparatus 8 or reading of data from the 
optical disc apparatus 8 . The laser pickup 7a performs recording 
of data into to the optical disc 8 at a recording power, and performs 
reading of data from the optical disc 8 at a reading power. The 
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pickup drive part 7b drives the laser pickup 7a in the radius 
direction of the optical disc 8. The motor 9 rotates the optical 
disc 8 . The motor rotation control circuit 10 controls the rotation 
of the motor 9. The velocity switching circuit 11 switches the 
rotational speed of the optical disc 8 by giving an instruction 
to the motor rotation control circuit 10 . The optical disc apparatus 
13 and the host computer 14 are connected with each other through 
the interface 12. 

Next, the operation of the optical disc apparatus 13 and a method 
for controlling the optical disc apparatus 13 according to the first 
embodiment of the present invention will be described. 

When the optical disc 8 is inserted into the optical disc 
apparatus 13, the CPU 1 instructs the rotation control circuit 10 
through the EFM wobble signal processing circuit 5 and the velocity 
switching circuit 11 thereby to spin up the motor 9. The laser 
pickup 7a irradiates laser light onto the optical disc 8__to thereby 
^ generate the RF signal which consists of the light intensity 
of the reflected light, and the RF signal (EFM signal) is delivered 
to the EFM wobble signal processing circuit 5 through the laser 
control circuit 6. 

Figure 2 and figure Figure 3 show flowcharts illustrating 
recording processes in the optical disc apparatus 13. The CPU 1 
controls those processes directly or indirectly when nothing is 
particularly specified in each process . The indirect control means 
such a control such that the CPU 1 controls the velocity switching 
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circuit 11 through the EFM wobble signal processing circuit 5. 

In step SI shown in figure Figure 2, the optical disc apparatus 
13 starts the recording of data on receipt of an instruction from 
the host computer 14 . The CPU 1 instructs the laser control circuit 
6, whereby the output of recording power is outputted from the laser 
pickup 7a into to the optical disc 8. 

In step S2, the CPU 1 makes the EFM encoder decoder circuit 
4 receive the recording data from the host computer 14, The data 
converted in the EFM encoder decoder circuit 4 are recorded into 
the optical disc 8 through the EFM wobble signal processing circuit 
5, the laser control circuit 6, and the laser pickup 7a, 

In step S3, it is judged whether the recording of data is completed, 
and when the recording of data is continuing, the process of step 
S2 is repeated. 

When the recording of data is completed, the laser control 
circuit 6 is controlled so as' to set the laser pickup 7a at the 
reading power at step S4 . Then, the play reproduction operation 
which makes the laser pickup 7a follow the track of the optical 
disc 8— a-s — it is continued. 

In step S5, the time information PO which is the sum of recording 
completion time and 10 frames is preserved in RAM 2. By the way, 
"time" such as recording completion time according to the first 
embodiment means time code which can be obtained from the EFM signal 
in the recorded area or from the wobble signal in the non-recorded 
area on the optical disc 8 . It also has-a significance as-a location 
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information (address) on the optical disc 8. By the way, while 
it is impossible to obtain the absolute value of the time code from 
the wobble signal in the non-recorded area, it is possible to obtain 
the relative value of the time code. However, the absolute time 

(absolute address) can be calculated by adding an offset value of 
the time code obtained from the wobble signal to the time code 

(recording completion time) of the location at which recording is 
completed. The time which is to be added to recording completion 
time is not required to be 10 frames if the location at which recording 
is completed and the location of the time information PO are far 
apart enough apart from each other so that they can be distinguished . 

In step S6, it is judged whether there is a next command from 
the host computer 14." 

When a command issued from the host computer 14 is received, 
it proceeds to the next process of the step S7 immediately v^ith 
by interrupting a series of processes. 

In the case where no command is received, it proceeds to the 
step S8. In step S8, the signal which is read out from the optical 
disc 8 by the laser pickup 7a is inputted to the EFM wobble signal 
processing circuit 5 after being passed through the laser control 
circuit 6. Then, the EFM wobble signal processing circuit 5 judges 
whether the inputted signal is an EFM signal or not. 

When the EFM signal is not inputted to the EFM wobble signal 
processing circuit 5, the data region read by the laser pickup 7a 
is in the state of non - rccordcd non-recordation , and therefore, 
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the EFM time counter stored in RAM 2 is cleared and the wobble time 
counter which is also stored in RAM 2 is added in step S9. 

On the other hand, when an EFM signal is inputted to the EFM 
wobble signal processing circuit 5, the data region read by the 
laser pickup 7a is in the state of data rocordcd recordation , and 
therefore, the wobble time counter stored in RAM 2 is cleared and 
the EFM time counter which is also stored in RAM 2 is added in step 
SIO. 

In step Sll, it is judged whether the EFM time counter or the 
wobble time counter is larger than a constant value Nl . The constant 
value Nl is previously stored in ROM 3. 

When both the EFM time counter and the wobble time counter are 
less than the constant value Nl, it is judged in step S12 if the 
time information of the location which is being read then ig on e 
that has passed N2 hours since the time when the recording-^rS-_was 
completed. The time information is controlled separately from the 
EFM time counter or the wobble time counter. The This N2 is 
previously stored in ROM 3 as well as Nl. 

When N2 hours have passed since the time when recording-jre was 
completed, the laser pickup 7a seeks the location which is the sum 
of recording completion time and 10 frames in step S13, and returns 
to step S6 again. When N2 hours have not passed, it returns to 
step S6 vjith keeping while continuing the play operation. 

The processes of step S8'^S13 and S6 are repeated until the 
wobble time counter or the EFM time counter become larger than Nl 
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hour, or the next coinmand from the host computer 14 is inputted. 
The play operation is continuing continued in the processes of step 
S8'^S12 . Because the processes of step S8~S13 and S6 are repeated, 
in the case where the next command is issued (step S6) , it is possible 
to proceed to the processing of the command (step S7) immediately, 
even when detecting the consecutive recorded area or the 
consecutive non-recorded area (step SS'^Sll) . An example of the 
processing of the command is recording processing of data or the 
like. 

In step Sll, when EFM time counter or wobble time counter is 
larger than constant value Nl, the time information PI at that 
location is acquired at step S14. In this way, it is possible to 
detect the consecutive recorded area where c^recording state is 
continuing continued for a constant period of time Nl or detect 
a consecutive non-recorded area where no recording state is 
continuing con tinued for a constant period of time Nl. 

Next, in step S15, the laser pickup 7a seeks the location of 
the time information (Pl+PO) /2 which is in the center of the 
above-described area. 

In step S16, the hold tracking processing is performed at the 
location of the time information (Pl+PO) /2. It is obvious that 
the recorded area and the non-recorded area are not mixed with at 
the location of the time information (Pl+PO) /2, whereby it is 
possible to perform the stable hold tracking. 

In step S17, it is judged whether there is a next command or 
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not, and when there is a next command, the processing of step S7 
is carried out and the processing is completed. In the case where 
next command is not issued, the hold tracking processing of step 
S16 is continued until the next command is issued. 

Further, it is possible to switch the rotational speed of the 
optical disc if necessary_^ at the hold tracking in step S16. 
In this location, the recorded area and the non-recorded area are 
not mixed as described in the above., the r e fore Therefore , it is 
possible to switch the rotational speed stably. 

As shown in the above , in the optical disc apparatus 13 according 
to the first embodiment of the present invention, it is possible 
to realize a stable hold tracking, and if not, it is possible to 
reduce a track blank occurred from occurring due to the influence 
of the RF signal by the play operation, whereby the waiting state 
after recording into to the optical disc 8 can be stabilized without 
increasing the recording time as a whole. The ggid stability is 
caused by performing a processing of monitoring the presence of 
RF signal (EFM signal) , detecting the non-recorded area continuing 
for a constant period of time or the recorded area continuing for 
a constant period of time on the optical disc apparatus 8 with the 
EFM wobble signal processing circuit 5 and the CPU 1 operating as 
a detection means, and performing a hold tracking after seeking 
the above-mentioned areas, when recording operation into to the 
optical disc 8 is completed. Or the said stability is caused by 
making a constant area perform the play operation without performing 
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a hold tracking, seeking the recording completion location (PO) 
when exceeding the constant area and making the constant area perform 
the play operation again, and keeping the operation until next 
command is issued, when recording is completed. 

Further, it is possible to realize the stabilization of the 
rotational speed by performing the hold tracking processing in the 
non-recorded area continuing for a constant period of time or the 
recorded area continuing for a constant period of time. 

By the way, according to the first embodiment of the present 
invention, it was described in step S8~S11 and in step S14~S17 
that when the EFM time counter or the wobble time counter is larger 
than the constant value Nl, a stable hold tracking processing is 
performed at the location of time information (Pl + PO) /2 in step 
S8~S11 and in step S14'^S17. However, it is OK only to repeat an 
operation of returning to the location of time information PO when 
reaching the location which has passed N2 hours since the recording 
completion time (step S12~13) until next command is issued without 
performing the hold tracking processing. 

Further, a constant area repeats the play operation in step 
S6 and step S8~S13, and the location of the head of the area on 
the optical disc 8 which repeats the play operation is not limited 
to the location of the time information PO, even when the head of 
the area is at neighborhood of the location where recording is 
completed. 

It was described in step S16 that the hold tracking is performed 
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at the location of the time information (Pl + PO) /2, but it is only 
an example. For instance, the stable hold tracking processing can 
be performed at the location which is a little bit away from the 
time information (Pl+P0)/2; if only the processing is performed 
at the location which locates between the time information PO and 
the time information Plj_7 — there fore Therefore , the location at 
which the hold tracking processing of step S16 is performed is not 
limited to the location of the time information (Pl+P0)/2. 

APPLICABILITY IN INDUSTRY 

As described above, the optical disc apparatus and a control 
method thereof according to the present invention are suitable for 
the optical disc apparatus which performs recording of data into 
to a writable optical disc. 
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ABSTRACT 

The prcoont invention relates to an An optical disc apparatus_^ 
such as CD-WO and the like, and the invention has for ito object 
to provide an optical disc apparatus which realizes the stabilization 
of the a waiting state after recording into to an optical disc, 
and realizes the stabilization of the during switching of rotational 
speed . 

Further, tho The optical disc compriseo apparatus has a CPU (1) 

for performing an administration which makes a laser pickup (7a) 
follow a track in a predetermined area on the optical disc (8 ) , 
seek the _a head of the area when the laser pickup (7a) exceeds the 
area, and repeat the following operation and the seeking operation 
repeated until a next command is issued. 



